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n the third decade since the recognition of human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS), HIV-infected individuals are living longer due, in large part, to potent antiretroviral medications. 1, 2 Persons aged 50 years and older now account for nearly onequarter of individuals with HIV/AIDS in the United States. 3 As a result, mortality in HIV-infected persons is increasingly the result of non-AIDS-related causes such as cardiovascular disease. [4] [5] [6] A recent study estimated that approximately 10%
of deaths among HIV-infected persons are due to cardiovascular disease, of which, type 2 diabetes, hypertension, hyperlipidemia and tobacco use are well-recognized and treatable cardiovascular-associated conditions. 4 Persons with HIV are more likely to smoke compared to their HIV-uninfected counterparts. 7 Moreover, certain classes of antiretrovirals contribute to increased risk of type 2 diabetes, hyperlipidemia, and possibly cardiovascular disease. [8] [9] [10] [11] Approximately one-third of HIV-infected persons in care, an estimated 183,000 individuals, are enrolled in state AIDS Drug Assistance Programs (ADAPs). 12 Almost three-quarters of ADAP patients are uninsured and rely solely on ADAPs for their prescription drugs. 13 Some ADAPs also provide health insurance coverage and cover out-of-pocket health care expenses. 13 ADAPs are funded largely by the Health Resources and Service Administration's HIV/AIDS Bureau through Part B of the Ryan White HIV/AIDS Program and, to a smaller extent, by the states themselves. Each state ADAP, however, is primarily responsible for determining the composition of its formulary. 12 ADAPs are only required to include one drug from each antiretroviral class and are not mandated to cover non-HIV medications. [12] [13] [14] Over the last few years, due in part to the economic recession and increasing ADAP client enrollment, ADAPs in certain states have taken cost-containment measures, including restricting their formularies. 13, 15 Drs. Oni J. Blackstock and Karen H. Wang contributed equally to this manuscript Electronic supplementary material The online version of this article (doi:10.1007/s11606-011-1807-5) contains supplementary material, which is available to authorized users.
Given the increasing proportion of deaths attributable to cardiovascular disease among HIV-infected persons and the absence of mandates or guidelines informing coverage, we were interested in the degree of variation in state ADAP prescription drug coverage for four modifiable cardiovascular risk factorstype 2 diabetes, hypertension, hyperlipidemia, and tobacco use. We sought to determine whether ADAP coverage was congruent with current clinical guidelines for each of these four conditions.
METHODS
We systematically surveyed ADAP formularies from the 50 states, Washington, D.C., the Commonwealth of Puerto Rico and the U.S. Virgin Islands (which from here on we will refer to as "states") from August 1 to September 15, 2010. First, we accessed formularies on each state department of health's or related website. Subsequently, each state's health department was contacted directly (either by e-mail or by telephone if there was no response to e-mail) to confirm the date of the most current formulary. If the website's formulary was out-of-date or unavailable, we requested the most up-to-date formulary be sent via e-mail or fax (Appendix available online). Dates for ADAP formularies ranged from January 2008 to August 2010.
We documented the presence or absence of medications on each formulary for treating type 2 diabetes, hypertension, hyperlipidemia, and tobacco use. We used clinical guidelines as the reference standard of care since their use is intended to improve quality of care, allocate resources efficiently, and avoid unnecessary variation in clinical practice. 16, 17 For each state ADAP, we assessed the level of prescription drug coverage of first-line medications for each cardiovascular risk factor as follows: "consistent" corresponded to drug coverage which was congruent with current guidelines, "partially consistent" corresponded to drug coverage which was not in full agreement with guidelines, and "no coverage" signified no drug coverage by the state ADAP. If a state ADAP covered non-preferred drugs in addition to recommended drugs, only the recommended first-line drugs were considered when defining the level of coverage, as the focus was on documenting congruence with the clinical guidelines.
Type 2 Diabetes
Persons with type 2 diabetes may require oral hypoglycemic agents and/or insulin. Metformin plus a sulfonylurea or metformin plus basal insulin is recommended as an appropriate first step, as clinically indicated, according to the Medical Management of Hyperglycemia in Type 2 Diabetes: A Consensus Algorithm for the Initiation and Adjustment of Therapy from the American Diabetes Association and the European Association for the Study of Diabetes. 18 We defined a state ADAP formulary's level of prescription drug coverage for type 2 diabetes as follows: consistent (metformin, a sulfonylurea, and basal insulin covered), partially consistent (at least one of the aforementioned classes covered, but not all), or no coverage (no first-line glucose-lowering medications covered).
We also documented coverage for thiazolidinediones, a frequently prescribed class of oral hypoglycemics, which is not recommended as first-line treatment. 18 
Hypertension
Individuals with hypertension often require at least two medications for optimal blood pressure control. 19, 20 Based on the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC7), appropriate therapy for primary hypertension includes a thiazide diuretic plus a betablocker, calcium-channel blocker, ACE-inhibitor, or angiotensin-II receptor blocker, if clinically indicated. 19 JNC7 also states that ACE-inhibitors or angiotensin-II receptor blockers can be used interchangeably.
We defined a state ADAP formulary's level of prescription drug coverage for hypertension as follows: consistent (thiazide diuretic, ACE-inhibitor or angiotensin-II receptor blocker, beta-blocker, and calcium-channel blocker covered), partially consistent (at least one of the aforementioned classes covered, but not all), or no coverage (no first-line antihypertensive medications covered).
Hyperlipidemia
For persons with hyperlipidemia, HMG-CoA reductase inhibitors (statins) are used either alone or in combination with nicotinic acid and/or fibrates. The 3rd Report for the National Cholesterol Education Program for the Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (NCEP) recommends four medication classes: statins as first-line treatment with bile acid sequestrants, nicotinic acid, and/or fibrates, if clinically indicated. 21 We categorized level of prescription drug coverage for hyperlipidemia as follows: consistent (statins, bile acid sequestrants, nicotinic acid, and fibrates covered), partially consistent (at least one of the aforementioned classes covered, but not all), and no coverage (no first-line lipidlowering medications covered).
We also documented coverage for ezetimibe, a commonly prescribed lipid-lowering medication, which is not included in the NCEP guidelines. 21 
Smoking Cessation
Counseling and medication in combination for tobacco use and dependence are recommended for smoking cessation. 22 Additionally, dual pharmacotherapy may be more effective than one method alone. 22 Treating Tobacco Use and Dependence: 2008 update U.S. Public Health Service Clinical Practice Guideline executive summary recommends the following medications as effective for long-term smoking cessation: five nicotine-based methods (gum, inhaler, lozenges, spray, patch) and two non-nicotine therapies (bupropion sustained release, varenicline).
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We classified level of prescription drug coverage for smoking cessation as follows: consistent (any type of nicotine-replacement therapy, bupropion, and varenicline covered), partially consistent (at least one of the aforementioned classes covered, but not all), and no coverage (no first-line smoking cessation therapy covered). Since bupropion is used for smoking cessation and depression treatment, we assumed coverage of bupropion for smoking cessation if a state ADAP formulary did not explicitly state that bupropion could not be prescribed for smoking cessation.
RESULTS
ADAP prescription drug coverage for type 2 diabetes, hypertension, hyperlipidemia, and smoking cessation varies considerably by state. In a survey of ADAP formularies from the 50 U.S. states, Washington, D.C., and two territories, 4 states (7.5%)-Massachusetts, New Jersey, New York, and Pennsylvania-provided prescription drug coverage consistent with clinical guidelines (coverage for all first-line drugs) for all four cardiovascular risk factors; 36 states (68%) provided partially consistent coverage for at least one cardiovascular risk factor; and 13 states (24.5%) offered no coverage (Fig. 1) . State ADAP formularies covered treatment consistent with clinical guidelines most frequently for type 2 diabetes (28%), followed by hypertension (25%), hyperlipidemia (15%), and smoking cessation (8%) (Fig. 2, 3 , 4, 5).
Type 2 Diabetes
Fifteen states (28%) provided prescription drug coverage consistent with guidelines, 11 states (21%) offered coverage partially consistent with guidelines, and 27 states (51%) provided no coverage for first-line diabetic medications (Fig. 2) . The most commonly offered medication for type 2 diabetes on ADAP formularies was metformin (49%), followed by sulfonylureas (42%), thiazolidinediones (34%), and insulin (28%). States categorized as partially consistent with guidelines most frequently covered both metformin and sulfonylureas but did not cover insulin. Of note, thiazolidinediones, though offered by ten ADAPs, are not recommended as first-line treatment for type 2 diabetes according to current guidelines. 18 
Hypertension
Thirteen states (25%) offered prescription drug coverage consistent with guidelines for hypertension, eight states (15%) provided coverage partially consistent with guidelines, and 32 states (60%) offered no coverage for recommended antihypertensive medications (Fig. 3) . ACE-inhibitors (38%) were covered most often, followed by thiazides (32%), beta-blockers (30%), calcium-channel blockers (26%), and angiotensin-II receptor blockers (26%). Among states with coverage partially consistent with guidelines, ACE-inhibitors were most often covered either alone or in combination with thiazides or beta-blockers.
Hyperlipidemia
Eight state ADAPs (15%) had formularies that were consistent with guidelines for hyperlipidemia, while 28 states (53%) Figure 1 . Consistency of state ADAP prescription drug coverage with clinical guidelines for the treatment of modifiable cardiovascular risk factors.
No coverage for any risk factor, At least partially consistent coverage for at least one risk factor, Consistent coverage for all four risk factors. provided coverage partially consistent with guidelines, and 17 states (32%) provided no coverage of first-line treatments for hyperlipidemia (Fig. 4) . Among lipid-lowering prescription drugs, statins (66%) were most often covered, followed by fibrates (62%), niacin (32 %) and bile acid sequestrants (17%). States with coverage partially consistent with guidelines most frequently covered both statins and fibrates. Of note, eleven ADAPs covered ezetimibe, which is not recommended by clinical guidelines. 21 
Smoking Cessation
Four state ADAPs (8%) provided prescription drug coverage consistent with guidelines, 25 states (47%) offered coverage partially consistent with guidelines, and 24 states (45%) provided no coverage for recommended treatments for smoking cessation (Fig. 5) . The most commonly covered medication for smoking cessation was bupropion (53%). Varenicline (13%) and nicotine replacement therapies (9%) were covered less often. Bupropion was the most frequently covered prescription drug in states with coverage partially consistent with guidelines.
DISCUSSION
Wide variation by state exists in ADAP prescription drug coverage for the management of type 2 diabetes, hypertension, hyperlipidemia, and tobacco use. In our systematic survey of ADAP formularies, we identified only four states that provided prescription drug coverage consistent with clinical practice guidelines (coverage for all first-line drugs) for all four modifiable cardiovascular risk factors. Thirteen states provided no coverage for the four surveyed conditions. ADAPs most often provided coverage consistent with guidelines for type 2 diabetes and least often for smoking cessation. ADAPs more often provided absolutely no first-line drug coverage for type 2 diabetes and hypertension compared with the other two conditions. Prescription drug coverage was partially consistent with clinical guidelines most commonly for hyperlipidemia and smoking cessation. Of all medication classes, statins were most often covered and nicotine replacement therapies least often. The reasons for variation in coverage for these four conditions are most likely multifactorial, including ADAP's historical context, funding mechanism, diverse approaches to implementation, and complexities of formulary design. The historical context out of which ADAPs developed may contribute to state differences in prescription drug coverage for cardiovascular risk factors. ADAPs began as "AZT Assistance Programs" in 1987 with the sole purpose of providing HIV drug coverage at a time when HIV was associated with a rapid clinical course and high mortality. 23 Since the 2006 reauthorization of the Ryan White Program, ADAPs have been mandated to provide, at minimum, one medication in each HIV-medication class but are not required to provide any additional medications. 23 A prior survey of ADAP formularies indicated that less than half of ADAPs provide hepatitis C treatment and that coverage for opportunistic infections varies. 13 Although, historically, states with the highest number of AIDS cases have received a greater proportion of federal funding, the number of HIV/AIDS cases does not appear to explain the variability in ADAP prescription drug coverage. Among the ten state ADAPs with highest cumulative number of HIV/ AIDS cases, three provided coverage consistent with guidelines for all four conditions, while four provided absolutely no coverage. 24, 25 Disparities in prescription drug coverage may stem from financial constraints facing ADAPs. While ADAP client enrollment has continued to increase, federal funding has reached a plateau, and state funding has declined substantially due, in large part, to the economic recession. 13 Consequently, some ADAPs have taken cost-containment measures, such as implementing waiting lists or restricting prescription drug formularies. 13, 15 Despite non-HIV medications accounting for less than 10% of the prescription drug budget, several states have removed non-HIV prescription drugs from their formularies. 13, 15 Expanded HIV testing and changes in eligibility for HIV treatment will contribute to ADAPs rising caseload and expenditures. [26] [27] [28] Differences in ADAP formularies may also be explained by the diverse approaches used by ADAPs to provide prescription drug coverage. ADAPs are considered "a payer of last resort" and are intended to provide a "safety net" for individuals who are uninsured or underinsured. 13, 23, 29 Clients may have prescription drug coverage through programs such as Medicaid or Medicare Part D, which may complement state ADAP formularies. 13 However, state ADAPs with restrictive criteria for eligibility and limited prescription drug coverage tend to exist in states with Medicaid programs with equally stringent enrollment criteria and minimal drug coverage. 30 ADAPs may also purchase health insurance for clients which provides access to a particular insurance plan's formulary and may offer short term prescription drug coverage for clients until ADAP enrollment. 13, 15 In these cases, ADAP formularies would not be expected to be particularly comprehensive. For medications not offered on ADAP formularies, clients may rely on pharmaceutical assistance programs which are limited in scope and have complex and time-consuming application processes. 31 Lastly, state ADAPs may structure their formularies to offer a wide array of medications. For example, the four ADAPs (MA, NJ, NY, PA) that provide coverage consistent with clinical guidelines have created comprehensive formularies (Appendix available online).
Variations may reflect a delay in adapting to clinical guidelines or even a lack of awareness about guidelines by each state's ADAP advisory committee, which determines the composition of the formulary. For instance, thiazolidinediones, a relatively more expensive, second-tier class of type 2 diabetes treatment, were covered more frequently by ADAPs than insulin. 18, 32 The coverage of thiazolidinediones may reflect their use for the treatment of antiretroviral-associated lipoatrophy, though clinical trial results have been inconsistent. 33, 34 More concerning is that rosiglitazone, a thiazolidinedione associated with increased cardiovascular risk, was available on eleven formularies. [35] [36] [37] Similarly, ezetimibe, a costly lipid-lowering medication without proven clinical benefit and with possible increased cardiovascular risk, was also covered on several ADAP formularies. 38, 39 In spite of high smoking rates among HIVinfected persons, only four states provided coverage consistent with clinical guidelines for smoking cessation. 7 Though ADAPs frequently covered bupropion, it was usually included for depression treatment not smoking cessation.
In light of the economic constraints facing state ADAPs and the increasing numbers of persons requiring treatment for HIV/AIDS and chronic conditions, ADAPs may decrease expenditures with coverage of effective prescription drugs and additional price reductions of prescription drugs. Currently, among HIV-infected persons, the effect of drug coverage for cardiovascular risk factors on clinical outcomes and costs is unknown. However, covering effective treatment for the surveyed risk factors may be more cost-effective over time given the increasing longevity of HIV-infected persons. Additionally, most of the recommended medications are available as generics. ADAPs negotiate with pharmaceutical manufacturers and utilize the 340B pharmacy program for access to discounted prescription drugs. 25 Further reductions in cost may be possible if drug discounts available to federal entities, such as the Department of Defense, were also available to all ADAPs. 25, 29 The most significant impact on ADAPs may occur with implementation of the Affordable Care Act (ACA). The expansion of Medicaid eligibility and provision of subsidies to low-income persons to purchase insurance will likely decrease the number of individuals requiring ADAPs, therefore lessening the burden on these programs. With cost-sharing between ADAPs and Medicare Part D during the Medicare coverage gap (or "doughnut hole"), ADAPs and individuals who depend on both programs will have decreased financial burden. Past and current economic hardships have shed light on our fragmented public health insurance system and its effect on persons who rely on ADAPs. The ACA may help to rectify this patchwork system in order to provide more comprehensive and stable health care coverage.
Our study has several limitations. First, we used clinical guidelines as standard of care to determine adequacy of ADAP drug coverage. Yet, there remains uncertainty regarding the impact of clinical guidelines on health outcomes and the efficacy of certain drugs in the prevention of cardiovascular disease. 17 Second, the actual clinical impact of limited ADAP drug coverage for cardiovascular risk factors is unknown. Nonetheless, studies suggest that variation in the availability of needed prescription drugs can alter health outcomes, including life expectancy among HIV-infected persons. 40 Third, as previously noted, some ADAP clients may have assistance from other programs which may provide prescription drug coverage for these co-morbidities. Lastly, although we verified the most updated formulary with each state ADAP, given the dynamic nature of ADAP formularies, it is possible that we did not have the most recent information for some states.
Our findings indicate that most ADAPs do not provide guideline-consistent prescription drug coverage for type 2 diabetes, hypertension, hyperlipidemia, or smoking cessation. Given that state ADAPs are under extreme financial constraints, we highlight this variation in coverage by state to bring attention to the challenges facing HIV-infected persons who have little or no access to certain prescription drugs. Policymakers should address the root causes of this variation, and, at minimum, in an effort to maximize value, provide a comprehensive ADAP formulary informed by clinical guidelines. Further research is needed to evaluate the factors associated with variation in prescription drug coverage, the potential effects of this variation, and the impact of reducing variation on health outcomes.
Contributors:
We would like to thank Laura Cheever, MD ScM, Ruth Finkelstein, ScD, and David Paltiel, PhD, for their critical review of an earlier version of this manuscript. We would also like to thank Russell Barbour, PhD, for assistance with our figures.
Funders: This work was funded by Robert Wood Johnson Foundation, Department of Veterans Affairs, National Institute of Mental Health, and Center for Interdisciplinary Research on AIDS. The funders had no role in study design; in the collection, analysis and interpretation of data; in the writing of the report; or in the decision to submit the paper for publication.
Disclaimer: The views expressed in this article are those of the authors and do not necessarily represent the views of the Department of Veterans Affairs. 
